During the past decade, femtosecond pulse direct-laser-written (fs-DLW) waveguides in transparent materials have emerged as an enabling technology for the production of laser-active integrated photonic devices [1] . In the present work, the first fs-DLW Tm:DT waveguide laser is realized.
During the past decade, femtosecond pulse direct-laser-written (fs-DLW) waveguides in transparent materials have emerged as an enabling technology for the production of laser-active integrated photonic devices [1] [2] . In the present work, the first fs-DLW Tm:DT waveguide laser is realized.
Depressed-index waveguides were fabricated in a bulk 3 mm-thick N g -cut 3 at.% Tm:KLu(WO 4 ) 2 (Tm:KLuW) crystal by 3D ultrafast fs-DLW, Fig. 1 (a). Two types of waveguides were prepared, namely exhibiting circular cladding with diameters of 30-50 m (W1-W3), or having a photonic-crystal cladding (W4). The modification of the crystal structure was characterized by micro-Raman analysis, Fig. 1(b) , using the intense 907 cm -1 (W-O)/ 1 stretching mode [3] , confirming the preserved crystallinity of the core. Laser operation has been achieved under Ti:Sapphire laser pumping at 802 nm for all waveguides using butt-coupled mirrors. The far-field intensity profiles of the laser mode are shown in Fig. 1(c) . The output characteristics of the W1-W4 CW waveguide lasers are shown in Fig. 2(a,b) for T OC = 9%. The laser output was linearly polarized, E || N m . The waveguide laser W2 generated 46 mW at 1912 nm corresponding to a slope efficiency of 15.2% (with respect to the absorbed pump power). The laser threshold was at P abs = 21 mW. The passively Q-switched regime (PQS) of the fs-DLW Tm:KLuW waveguide laser was realized with the waveguide W2 and a transmission-type SWCNT-based saturable absorber (SA) [3] , Fig. 2(c) . For T OC = 5%, the PQS laser generated a maximum average output power of 7.2 mW at 1844 nm corresponding to = 3.8%. The best results were 4.7 nJ / 42 ns at PRF = 1.54 MHz. 
